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Diabetes mellitus (type 2 diabetes, T2D) is one of the 
main  threats  to  human  health  in  this  century.1  The 
drastic increase in incidence of diabetes worldwide has 
been attributed to distinct changes in human behavior 
and  lifestyle  during  the  last  century,  conditions  col-
lectively termed as the “metabolic syndrome.”2 Parallel 
with globalization, pronounced changes in the human 
environment and in human behavior and lifestyle have 
resulted in escalating rates of both obesity and diabe-
tes.3 Diabetes mellitus today also means a significantly 
reduced  life  expectancy,4  reduced  quality  of  life  for 
the patient, and a significant burden for society due to 
increased health care cost.5 A recent large meta-analysis 
of  population-based  data  shows  that  more  than  half 
of  the  European  and  probably  the  same  or  an  even 
higher proportion of the Asian population will suffer 
from  hyperglycaemia  during  their  lifetime.6  Further-
more, diabetes and  impairment of glucose  tolerance 
are appearing increasingly in younger people, with a 

most sudden increase in the age group younger than 
30  years.7  Unfortunately,  people  with  diabetes  are 
diagnosed in the professional medical system too late, 
often with a diagnose-free interval up to 15 years.8,9 This 
interval is the major metabolic burden for the disease, 
because during this time vascular and cellular lesions 
are set which will lead decades later to the severe dis-
ease-associated complications.10

The  most  efficient  way  to  manage  T2D  is  to  pre-
vent diabetes from developing. Also, complications of 
T2D can best be postponed by delaying the onset of 
the primary disease  itself. The efforts  to prevent  the 
disease need to start as early as possible and address 
all  susceptibility  factors.11  Fortunately,  recent  studies 
have  convincingly  demonstrated  that  prevention  of 
T2D is possible12–15 by showing that lifestyle interven-
tion addressing diet and exercise reduces  the risk of 
progressing from impaired glucose tolerance (IGT) to 
diabetes by 47% and 58%, respectively. Furthermore, it 
was shown that the drugs metformin,12 acarbose,14 and 
orlistat16 significantly decreased the progression from 
impaired glucose tolerance to diabetes. 

While  these  findings  offer  the  evidence  base  for 
the  development  of  community-based  prevention 
strategies,17  it  is necessary to develop and implement 
prevention programs into clinical practice, considering 
scientific  aspects  and  practical  requirements  during 
implementation.18 The study interventions followed a 
very intensive intervention program. There is a good 
chance  that  less  intensive  lifestyle  programs  are  also 
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effective in changing lifestyle.19 In this article, we pres-
ent a diabetes prevention management concept which 
can be implemented in clinical practice.

DesIgn

In 2003, an expert team from the German Ministry of 
Health with representatives from different professions 
defined health-related aims for diabetes prevention.20 
This  workgroup  extracted  the  essential  intervention 
strategies from known prevention studies and focused 
on  establishing  management  aims  for  primary  dia-
betes prevention  in  response  to  the  large  social  and 
economic burden caused by the late diagnosis of the 
disease.  It also was based on the fact that the secondary 
and tertiary prevention of diabetes are already mostly 
covered by diagnostic and treatment regulations. As a 
result, the workgroup composed three diabetes-related 
health aims:

1.  Individuals  with  increased  diabetes  risk  are 
found before disease onset;

2.  Individuals  at  risk  for  diabetes  are  getting  an 
intervention to prevent diabetes; and 

3.  These individuals will not develop diabetes or, if 
they do develop the disease, it is detected early 
and treated with adequate therapy (secondary 
prevention). 

To achieve these goals it is necessary to answer the 
following questions: (1) Who is at risk for diabetes? (2) 
How do people at risk receive the necessary informa-
tion and motivation to change their lifestyle, and what 
intervention is the best one? (3) What is the best way 
to maintain lifestyle changes over a long time?

The  prevention  studies  known  today12–15  were 
performed with different  study designs,  intervention 
procedures, and different observation times; also, the 
initial hypothesis followed different hypothetical action 
models. The objective in the TUMAINI concept was to 
also include normoglycaemic individuals who are at risk 
to develop diabetes and not only people with impaired 
glucose tolerance/impaired fasting glucose (IGT/IFG). 
(TUMAINI  is  the Swahili word  for  “hope”—it  is our 
hope  to  prevent  diabetes.)   We  defined  a  model  of 
action  as  a  program  that  over  time  achieves  a  pro-
portional slower diabetes incidence increase with the 
intervention, with the metabolic changes maintained 
after discontinuation of the intervention.21 In addition, 
the  management  concept  should  be  accessible  on  a 
national level, reaching people at risk for diabetes in 
the  general  population  with  acceptable  effort.  Fur-
thermore, it was necessary to take into consideration 
the reimbursement  system in Germany and  issues of 

professionalism—to decide who is the professional to 
carry out the lifestyle intervention.21 

results anD DIsCussIOn

Program concept for diabetes prevention
For the implementation of a prevention management 
program it  is necessary to find a way to translate the 
intervention  of  the  prevention  studies  into  general 
health care.  It is also important to establish a manage-
ment concept that achieves similar efficiency in lifestyle 
changes as the mentioned studies, while being practical 
to  manage  a  large  number  of  participants.  Knowing 
these  challenges,  the  TUMAINI-Diabetes  Prevention 
management  concept  was  developed  consisting  of  a 
three-step intervention:

1.  Identification of the individuals at high risk to 
develop type 2 diabetes; 

2.  Intensive  intervention  based  on  individual 
choice;

3.  Continuous  intervention for motivation main-
tenance and evaluation. 

The prevention management program is based on 
group interventions. The intention is to motivate the 
person at risk to self-manage the diabetes risk and the 
lifestyle changes with assistance. 

1. Identification of the individuals at high risk to develop 
diabetes. Strategies to identify individuals at high risk 
for  type  2  diabetes  were  controversial  issues  in  the 
past.22 The identification of subjects who meet inclu-
sion criteria for the larger prevention studies consumes 
large  scale  resources  and  is  difficult  to  realize  for  a 
large number of people. Our aim for including indi-
viduals with elevated diabetes risk—not just those with 
IGT/IFG—made it necessary to use a test that identi-
fies individuals at risk for the disease. An efficient test 
should also recognize individuals having a predictive 
diabetes risk with a good ratio between specificity and 
sensitivity, should be simple to handle, transparent to 
both sides (physician and the affected person), widely 
accessible, and basically cost-free. Furthermore, the test 
should intend to empower the individual as feeling “at 
risk” and not “being sick”.

The  FINDRISC  questionnaire  was  chosen23  as  the 
first  step  of  the  TUMAINI  prevention  management 
program  to  estimate  the  individual  10-year  risk  of 
T2D  (Figure  1).  This  questionnaire  is  comprised  of 
eight validated items23 and is available via the Internet, 
information material from the health care and social 
institution, occupational health care, and public health. 
People are asked to fill out the questions whenever they 
have time and interest. At the end of the questionnaire, 
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a  local  telephone or  internet address  is available  for 
contacting a prevention manager. The answers of the 
FINDRISC questionnaire add up to a maximum score 
of 26 points. Individuals with a low score (below 11) 
will receive written information about healthy diet and 
exercise benefits. Those with a high FINDRISC score 
(11 points or higher) will be offered an opportunity 
to participate in the intervention program performed 
in group  sessions.  Individuals with a  very high  score 

(20 and higher) have a high chance of suffering from 
undiagnosed diabetes. It is suggested that they visit a 
medical doctor for diabetes diagnosis or exclusion. If 
diabetes  is excluded,  these people can participate  in 
the intervention program. 

2. Intensive intervention. People identified with a FIND-
RISC Score of 11 points or higher and (and no diabetes, 
if tested) are included in an intensive lifestyle reinforce-

Figure 1. Steps 1–3 of the TUMAINI prevention management concept
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ment program  that  focuses on empowerment of  the 
participants to change their  lifestyle (Figure 1). This 
program step is time-limited and consists of eight hours 
of group visits attempting to motivate people at high 
risk to adopt healthy lifestyles by delivering information 
about healthy diet and physical activity. Training topics 
are empowerment and the five core prevention goals 
learned from the Finnish Diabetes Prevention Study.13 
The objectives are to achieve better understanding of 
the disease risk, and to analyze and build the motiva-
tion needed for a commitment to change lifestyle. This 
protocol is focused on the principle of a self-manage-
ment intention. In the course, a model of disease risk 
is  developed,  the  need  to  change  is  analyzed,  and  a 
motivation analysis is performed. The clients leave the 
course with  individual pathways  identified to change 
their lifestyle. The concept of the disease risk in general 
and the individual risk in particular form the basis for 
the demand to change lifestyle. 

3. Continuous intervention period for motivation mainte-
nance. Several  investigations  in  the  past  have  shown 
that time-limited interventions to change lifestyle fail 
to  reach  a  continuous  lifestyle  change.  It  is  typically 
human to be activated and motivated for a short period 
of time, but fail to maintain, even with a high personal 
involvement.21 Establishing a long-term motivation to 
maintain  lifestyle  changes  to  prevent  diabetes  is  the 
core part of the TUMAINI concept (Figure 1). There-
fore, after the initial training step a bundle of regular 
contact interventions will be established to strengthen 
the motivation of the participants, including: 

1.  A  written  “newsletter”  including  repetition  of 
core questions for lifestyle intervention, practi-
cal tips addressing physical inactivity and dietary 
changes, food recipes, and personal self reports 
from clients (sent every three months).

2.  Telephone hotline with 24-hour assistance.

3.  Active  telephone  counselling:  the  participant 
will be called at regular three-month intervals 
for problem management and support and to 
boost motivation.

4.  Continuous  multimedia  support  including 
web  sites  and  a  regular  interactive  e-mail 
newsletter.

5.  Optional booster session for those with compli-
ance problems or no successful intervention.

6.  Regular quality  control  including  six monthly 
measurements of blood pressure and waist cir-
cumference as self-reports, followed by a contact 
for personal feedback. 

A  contact  is  made  every  four  to  six  weeks  at  a 
minimum.  For  subjects  with  no  multimedia  access, 
this contact will be replaced by telephone contact and 
written information. 

The  goal  is  that  the  telephone  contact  and  face-
to-face contact will be performed by the same person 
who  did  the  initial  training  (prevention  manager, 
see below) because  this person knows  the  individual 
situation of the client and can counsel on individual 
characteristics.  The  regular  personal  contact  focuses 
mainly  on  motivation  and  problem  management; 
the  nonpersonal  contact  focuses  on  motivation  and 
information  to  maintain  the  motivation  for  preven-
tive  lifestyle  changes.  The  results  of  the  individual 
risk evaluation and  the  response  to  the  intervention 
are given back for personal feedback to stimulate the 
lifestyle modification. Individuals with no response are 
eligible for booster intervention.

Professional responsibility
Another  key  question  in  the  implementation  of  a 
nationwide prevention program of type 2 diabetes is: 
Who should deliver the intervention? Addressing risk 
factors for a disease such as insulin resistance and obe-
sity is a medical responsibility, but addressing physical 
inactivity and dietary changes in people who are still 
“healthy” is not primarily a physician’s responsibility.21 
Furthermore, even motivated physicians typically have 
limited experience in training for lifestyle intervention, 
and  often  have  inadequate  access  to  the  resources 
needed  to  support  lifestyle  intervention.  Therefore, 
primary  prevention  of  type  2  diabetes  raises  several 
issues  related  to  the  integration of  lifestyle  interven-
tion  in  clinical  or  preclinical  practice.  Luckily,  in 
most countries providers for exercise, nutritional, and 
motivational counselling exist with high professional 
standards.19  They  can  be  used  to  deliver  the  inter-
vention  after  a  short  additional  training  if  adequate 
quality  control  and  evaluation  is  established.  These 
professionals are currently established as “prevention 
managers”  and  work  as  providers  and  coordinators 
of  the  intervention.21  The  prevention  managers  can 
be  recruited  from  existing  health  care  providers 
including psychologists, dieticians, diabetes educators, 
physical  trainers,  physiotherapists,  and  individuals 
attending additional training to become a prevention 
manager  if  they  accept  a  continuous  quality  control 
and  evaluation  of  their  work.  The  advantage  is  that 
an existing  infrastructure  can be used  to  spread  the 
intervention. This  structure  is based on a preclinical 
intervention program together with a supervising role 
of physicians in the intervention.21 The classic profes-
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sional responsibility of a physician is the diagnosis of 
a  potential  disease  and  its  treatment.  Following  this 
concept,  the  physician  is  working  as  a  supervising 
partner  of  the  prevention  manager  if  a  professional 
diagnosis (diabetes, heart disease) is needed. A physi-
cian can also become a prevention manager, but this 
will probably be  limited to a small number of highly 
motivated physicians. The prevention manager will be 
a new category of health interventionist to deliver and 
manage  long-term  lifestyle  intervention  in  the  large 
number of individuals who would be eligible for these 
services.19 A central institution for prevention manage-
ment  should manage  the program and organize  the 
quality control (Figure 2). 

Quality control
The key  factors  in performing high quality  interven-
tion are continuous evaluation and quality control.24 
The partners in the prevention management program 
have a different motivation to deliver or get high qual-
ity  intervention.  The  individuals  participating  in  the 
program want to attend centers where the intervention 
is  of  high  quality.  The  prevention  manager  wants  to 
get information about the individual success of those 
participating in his center for internal quality control 
and wants to show a high quality intervention delivery. 

Both partners are interested in the long-term success 
of the intervention. Therefore, the long-term measure-
ment of blood pressure and waist circumference are 
chosen for quality control and a centralized indepen-
dent evaluation and quality control is established. 

Prevention of diabetes and the metabolic syndrome 
means  reduction  of  metabolic  risk  factors  such  as 
high  blood  pressure  and  large  waist  circumference. 
In the TUMAINI prevention management plan, these 
two parameters are measured every six months. Both 
parameters can give a good evaluation of the risk and 
lifestyle changes.25 Based on self-reports with random 
control,  this  is  a  low  cost  strategy  for  intervention 
quality  control.  The  data  are  collected  and  trans-
ferred  to  a  central  evaluation  center  and  returned 
to  the  participant  and  the  prevention  manager  for 
personal feedback and evaluation. With the exception 
of  the  evaluating  institution,  no  other  infrastructure 
is needed. 

The  advantages  of  quality  control  based  on  the 
intervention  effect  will  be  that  an  individual  success 
evaluation is possible for the participant so that non-
responders who are then eligible for a booster  inter-
vention can be identified early. Furthermore, different 
institutions  that  provide  different  lifestyle  programs 
can be compared based on their quality scores, which 

Figure 2. Decentralized implementation model of a national prevention management program
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will  lead  to  a  client  shift  to  more  quality-oriented 
centers and, finally, equalization of intervention qual-
ity. Representatives from several different professions 
may become prevention manager  if  they  sign up  for 
evaluation. 

COnClusIOn

The  only  way  to  reduce  the  personal  and  socioeco-
nomic burden of diabetes  and  its  associated compli-
cations  is  the  prevention  of  diabetes.  The  scientific 
evidence is compelling supporting primary prevention 
of diabetes by lifestyle intervention and translations of 
the study strategies into national prevention programs. 
The implementation of diabetes prevention programs 
will  require  an  integrated,  international  approach  if 
we are  to  see significant reduction  in  the premature 
morbidity and mortality it causes. We must accept that 
diabetes risk is not a disease; it is a symptom of a much 
larger problem—the adaptation of our metabolism to 
sedentary  globalization.  Diabetes  is  likely  to  remain 
a huge  threat  to public health  in  the years  to come; 
affordable strategies and quality controlled programs 
are  needed  for  primary  prevention.  The  presented 
TUMAINI  concept  is  a  management  strategy  for  a 
primary  diabetes  prevention  program  on  a  national 
level. The health  intervention may not be  limited  to 
diabetes alone, but will have the potential to prevent 
a great number of health conditions such as cardiovas-
cular disease, certain cancer  types, and osteoporosis. 
Integration of lifestyle intervention into current health 
care systems will require a simple network of prevention 
managers and physicians to provide effective programs 
of  lifestyle  intervention  and  to  implement  quality 
controlled  prevention  strategies.  An  urgent  priority 
is, therefore, to establish guidelines for the prevention 
of  type 2 diabetes,  including  lifestyle and pharmaco-
prevention.  Implementing  a  structured  prevention 
management program will enable implementation of 
diabetes prevention in clinical practice. 
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